Machine tool vibration is the main reason resulting in machining quality of parts. In this paper a magnetorheological damping device for Machine tool was developed. On the basis of structural design, the damping device is researched of Machine Tool System Control Based on Magneto-rheological Dampers with Fuzzy Control algorithm. Finally a satisfied result is obtained. By analyzing the result, the feasibility of the vibrationcontrol system and the algorithms is proved.
INTRODUCTION
There is always a vibration in the machine tool. The vibration of machine tool has a serious influence on the performance of the parts, Machined surface roughness and Improve the production efficiency. The tool is easy to wear and tear, reduce the service life of the cutter, destroy the connection characteristic of the machine tool, and the machine tool has the noise pollution, and endanger human health. When certain vibration conditions are met, the cutting vibration will develop into the cutting chatter (Yang,2012; Xuand Xu,2007) . Therefore, to control the vibration of machine tools, improve the machining accuracy and production efficiency, has become a hot spot for domestic and foreign scholars (Yang, Munoa and Altintas,2010) . In recent years, the rapid development of new smart material, magnetic rheological effect, viscosity controllable reversible and wide range of changes in response to rapid, widely used in the field of automotive, robotics, vibration control, precision machining field, the development prospects of ten points.
Magnetic rheological fluid is one of the important branches of intelligent material. It can quickly convert between liquid and solid, and the change is reversible, the consumption of energy is low, and the response speed is fast. The research practice shows that the reasonable structure design and control system analysis of the magnetic damping device can effectively improve the damping force and the adjustment range of the damping (Mark,Jonathan and Carlson,1998; Einder,Dimock and Werely,2000; Vavreck,2000) . MR fluid can be used for intelligent damper, which is a new generation of high performance and intelligent vibration damping device, which can be used to continuously adjust the damping force.
STRUCTURE DESIGN AND EXPERIMENTAL RESULTS OF MAGNETIC RHEOLOGICAL

SHOCK ABSORBER
Structure Design of Magnetic Rheological Shock Absorber
In this paper, the design of the magnetic flow damping device is mainly used in the CKA6136 numerical control horizontal lathe, mainly on the lathe's flutter suppression. In this paper, we determine the position of the four corners of the bottom of the numerical control lathe to install the magnetic damper damping device, and the installation diagram is shown in Figure 1, figure 2 is the structure of the device. 
Test Results of Mechanical Properties of MR Damper
The mechanical performance test of MR damper is performed on the tensile test machine. Relationship between force F and displacement x:
Relationship between force F and speed  x
Using the formula (1) to fit the measured force displacement curves (or the force velocity curve fitting measured by the formula (2), then the fitting value c and  can be obtained.
The experimental results show that the experimental data and fitting curve of the magneto rheological damper are basically consistent, which can meet the functional requirements of the vibration control system.
Figure3.The measured data points and fitting curves of the tension and displacement.
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3.WORKING PRINCIPLE AND TESTING EXPERMENT OF THE MAGNETIC RHEOLOGICAL SHOCK ABSORBER
Working Principle of Magnetic Rheological Shock Absorber
The use of damping device is connected between the NC machine and vibration, make the most of the energy produced by vibration source is absorbed by the damping device and to reduce the interference of CNC machine tool for source.
According to the precision machine tool vibration,the vibration from the ground. Assuming ground harmonic vibration, the displacement of sin l wt  l, the vibration system model is shown in figure5. Considering the transfer of the vibration to the machine tool, the motion equation of the machine tool system is
(3) In the formula, m machine quality,  y for the acceleration in the vertical direction of the machine. C, a shock absorber is the equivalent viscous damping coefficient, K damper elastic stiffness, and velocity in vertical direction of the machine, y machine as the displacement in the vertical direction.
Finishing the above formula can be: 
Magnetic Rheological Shock Absorption Test
In this paper, we use the test system of independent research and development. The measured experimental data are shown in the following figure. Figure 6 and Figure 7 , the vibration frequency of the magnetic damper is obviously improved in the range of 0Hz-100Hz, the effect is good, and the vibration absorption efficiency is high, and the effect is 83.71%.
4.CONTROL STRATEGY OF MACHINE TOOL SYSTEM BASED ON MAGNETO RHEOLOGICAL DAMPER
The magneto rheological shock absorber has the disadvantages of nonlinear and modeling difficulties, and the fuzzy control is suitable for the nonlinear, strong coupling, modeling difficult or unable to model the system control (Zhou and Tan,2007) . So the application of fuzzy control technology in the semi-active control of the vibration control system is very necessary.
Basic Principles of Fuzzy Control
Fuzzy control is a kind of computer digital control system, the basic principle of the control is shown in Figure 8 . The fuzzy controller is the core of the fuzzy control system design. Including fuzzy, fuzzy reasoning, fuzzy three processes (Kavin, Passino and Stephen,1998; Zhao and Ying,2008) 
Fuzzy Controller Design for Vibration Control System of Magnetic Fluid Damping Machine
The two signals are required to measure velocity or non-speed and relative velocity in the system of magnetic fluid damping machine. On the one hand, the relative displacement and the acceleration of the test are two aspects. The fuzzy input is xr0, the response valueis r X , the error is 1 e , and the response is so x , the response is s x , and the error is 2 e . The damping force of the damper output of the magnetic rheological machine tool with the fuzzy output (Zhu,2001; Zhang and Liang,1998; Ou and Zhang,2000; Chen and Fengetal.,2011); Songand Ahmadian et al.,2005) . 
Figure9.Fuzzy control system for vibration control of magnetic fluid damping machine
The design of fuzzy controller is as follows:
(1)Normalization of input and output variables According to the relative displacement and acceleration of the maximum amplitude and damping force of the output amplitude can be determined: ,, 
Type parameters reflect the shape of the membership function curve, the parameter a is the location of membership function.
(3) Design fuzzy control rule set This part is the key to the design of fuzzy controller. Set R to set the fuzzy control rule set:
;j=1,2，……) (4) Fuzzy reasoning and fuzzy In this paper, we use theMamdanimin-max-method to carry out fuzzy reasoning and fuzzy reasoning method, the relative displacement of the test, given the fuzzy rule set R1: The center position of the fuzzy subset of the 1 j z for 1 z and the language variable. In the same way, the gravity of the fuzzy set 2 c in the acceleration measurement: Rev. Téc. Ing. Univ. Zulia. Vol. 39, Nº 1, 256 -263, 2016 
By the formula (7) (8) the precise control of the fuzzy controller can be determined by the ratio of the output control quantity of the 1 f k to determine the damping force of the output. The experimental results show that the amplitude is reduced by 20.7%, and the root mean square is reduced by 28.8%. The damping device is the center of the magnetic damper. It is effective to reduce the amplitude of the mass block.
Experimental Result Analysis
THE TEST WITH SEMI-ACTIVE FUZZY CONTROL FOR VIBRATION OF MACHINE BASED ON THE MAGNETO-RHEOLOGICAL MATERIALS
The System of Test
Diagram of the test with Semi-Active fuzzy control for vibration of machine based on the magnetorheological materials, as shown in Figure11.
Magneto-rheological Damper
Machine tool vibration reduction system
Speed sensor Data acquisition card
The computer control module Figure 11．Diagram of the test
The Result of Test
The data,as shown in Figure 12 ,is amplitude wave of damper without magnetic current. It was got at cutting conditions by processing in vertical directions, the spindle speed is 500r/min, turning quantity is 1mm,and feed speed is 0.15 mm/r. The data,as shown in Figure 13 ,is amplitude wave of damper with magnetic current. It was got at cutting conditions by the spindle speed is 500 r/min, turning quantity is 1 mm,and feed speed is 0.15 mm/r.The experiments indicate that: the vibration of machine tool can be effectively suppressed when the system of machine based on the magnetorheological materials combined with a damper with magneticcurrent.
6.CONCLUSIONS
In order to suppress the vibration of the machine tool, the paper developed a magnetic damper device, which can be used in the machine tool, and used the fuzzy control algorithm to control the system. The results show that the amplitude of the vibration and the vibration of the system is improved obviously, and the efficiency is 83.71%, and the damping effect is good. Under the action of the fuzzy control algorithm, the amplitude of the mass block is decreased, and the effect is obvious.
